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20 . Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 


Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 


measures 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser- 
voir was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected . 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a storm  event,  a finding 
that  a spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a highly  inadequate  condi- 
tion. The  design  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

Name  of  Dam:  Motts  Run 
State:  Virginia 
County:  Spotsylvania 
Stream:  Motts  Run 

Date  of  Inspection:  30  November  1978 

BRIEF  ASSESSMENT  OF  DAM 

Motts  Run  Dam  is  an  earth  dam  approximately  96  feet  high  and 
650  feet  long.  The  dam  is  owned  and  operated  by  the  City  of 
Fredericksburg,  Virginia  and  was  designed  by  Martin,  Clifford 
and  Associates.  The  visual  inspection  and  review  of  as- 
built  drawings  indicate  no  serious  deficiencies  requiring 
immediate  attention. 


Using  the  Corps  of  Engineers'  screening  criteria  for  initial 
review  of  spillway  adequacy,  it  has  been  determined  that  the 
dam  would  be  overtopped  for  all  floods  exceeding  96  percent 
of  the  Probable  Maximum  Flood.  The  spillway  is  therefore 
adjudged  as  inadequate  but  not  seriously  inadequate.  A 
stability  analysis  was  not  available.  However,  no  evidence 
of  distress  due  to  slope  stability  problems  or  seepage  was 
observed.  All  gate  stems  on  the  riser  are  severely  bent 
rendering  the  water  supply  gates  and  reservoir  drain  partially 
inoperable.  Repairs  are  scheduled  to  be  completed  in  the 
near  future.  The  construction  joint  between  the  riser  and 
transition  sections  has  several  leaks  which  should  be  repaired. 


Recommended  remedial  measures  to  be  scheduled  as  part  of 
annual  maintenance  program  are  to:  remove  large  debris  from 
the  reservoir  area;  fill  and  reseed  erosion  gullies  and  bare 
areas  on  the  downs tream  embankment;  and  remove  trees  in  the 
emergency  spillway,  on  the  embankment,  and  along  the  down- 
stream channel. 


MICHAEL  BAKER,  JR.,  INC. 
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Chief  Executive  Officer 
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OVERALL  VIEW  OF  DAM 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  MOTTS  RUN  ID#  VA  17704 

SECTION  1 - PROJECT  INFORMATION 


1 . 1 General 

1.1.1  Authority:  Public  Law  92-367,  8 August  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers  to  initiate  a national 
program  of  safety  inspections  of  dams  through- 
out the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to 
conduct  a Phase  I inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams  I The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 

be  a potential  hazard  to  human  life  or  property. 

1.2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Motts 
Run  Dam  is  a homogeneous  earthfill  dam 
approximately  96  feet  high  and  650  feet  long. 
Side  slopes  on  the  upstream  and  downstream 
embankment  are  4 horizontal  to  1 vertical 
(4:1).  Seepage  control  is  provided  by  a 
filter  drain,  rock  toe,  and  cutoff  trench. 

The  principal  spillway  is  a drop-inlet  type 
concrete  structure  consisting  of  a reinforced 
concrete  riser,  a 48  inch  diameter  reinforced 
concrete  outlet  pipe,  and  an  impact  basin 
with  a baffle  wall  and  end  sill. 

A 400  foot  wide,  vegetated,  side-channel 
emergency  spillway  is  located  outside  the 
right  abutment  of  the  dam.  The  approach 
channel  slopes  very  gradually  to  a level 
section  about  400  feet  long  with  a crest 
elevation  of  156.0  feet  M.S.L.  The  emergency 
spillway  discharges  down  a slope  of  about 
4 percent. 
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The  filter  drain  extends  from  the  rock  toe 
into  the  embankment  for  about  250  feet  at  a 
depth  of  3 feet.  The  filter  material  is 
located  about  300  feet  along  the  embankment 
and  on  either  side  of  the  outlet  pipe.  The 
limits  of  the  filter  drain  can  be  seen  on 
Plate  1. 

The  reservoir  is  used  for  flood  control  and 
water  supply.  There  are  two  2.5  by  5.5  foot 
openings  on  the  two  sides  of  the  riser  used 
to  maintain  normal  pool  with  crest  elevations 
at  150.0  feet  M.S.L.  Invert  elevations  of 
the  three  water  supply  gates  are  100.0, 

120.0,  and  140.0  feet  M.S.L.  The  reservoir 
drain  is  located  on  the  upstream  side  of  the 
riser  with  an  invert  elevation  of  76.0  feet 
M.S.L.  The  plan  and  typical  sections  of  the 
dam  are  shown  on  Plates  1,  2,  and  3. 

1.2.2  Location:  Motts  Run  Dam  is  located  on  Motts 
Run  approximately  1000  feet  upstream  of  its 
confluence  with  the  Rappahannock  River  and 
about  3 miles  due  west  of  the  City  of  Fredericks- 
burg, Spotsylvania  County,  Virginia. 

1.2.3  Size  Classification:  The  maximum  height  of 
the  dam  is  96  feet,  and  the  reservoir  storage 
capacity  to  the  top  of  the  dam  elevation  is 
6906  acre-feet.  Therefore,  the  dam  is  in  the 
"intermediate"  size  category  as  defined  by 
the  Recommended  Guidelines  for  Safety  Inspec- 
tion of  Dams. 

1.2.4  Hazard  Classification:  Due  to  the  proximity 
of  the  City  of  Fredericksburg,  located  about 
4 miles  downstream  along  the  Rappahannock 
River  with  a population  of  15,000,  the  dam  is 
considered  in  the  "high"  hazard  category  as 
defined  by  Section  2.1.2  of  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

The  hazard  classification  used  to  categorize 
dams  is  a function  of  location  only  and  has 
nothing  to  do  with  its  stability  or  probability 
of  failure. 

1.2.5  Ownership : The  dam  is  owned,  operated,  and 
maintained  by  the  City  of  Fredericksburg, 
Spotsylvania  County,  Virginia. 

1.2.6  Purpose  of  Dam:  The  dam  is  used  for  water 
supply  for  the  City  of  Fredericksburg  and  for 
flood  control  within  the  Rappahannock  River  Basin. 


NAME  OF  DAM:  MOTTS  RUN 
6 


1.2.7 


/ 


1.2.8 


i 


Design  and  Construction  History:  The  exist- 
ing facility  was  designed  for  the  owner  by 
Martin,  Clifford  and  Associates  of  Stafford, 
Virginia.  Moore,  Kelly  and  Reddish,  Inc.  of 
Orange,  Virginia  was  the  contractor.  The  dam 
was  completed  in  June  1971. 


Normal  Operational  Procedures : With  the 
exception  of  water  supply,  operation  of  the 
reservoir  is  automatic.  Normal  pool  is 
maintained  by  two  2.5  by  5.5  foot  openings  on 
the  two  sides  of  the  riser  with  crest  eleva- 
tions of  150.0  feet  M.S.L.  Three  water 
supply  gates,  located  on  the  sides  of  the 
riser  at  elevations  100.0,  120.0,  and  140.0  feet 
M.S.L.  can  be  used  to  drain  water  from  different 
reservoir  depths.  Excess  flows  are  diverted 
past  the  dam  through  the  emergency  spillway 
with  a crest  elevation  of  156.0  feet  M.S.L. 

The  reservoir  drain  with  an  invert  elevation 
of  76.0  feet  M.S.L.  can  be  used  to  dewater 
the  reservoir. 


i 
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1.3  Pertinent  Data 

1.3.1  Drainage  Area:  The  drainage  area  upstream  of 
Motts  Run  Dam  is  10.3  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  flow  at 
the  dam  site  through  the  spillway  is  unknown. 

Principal  Spillway: 

Pool  level  at  emergency 

spillway  crest 420  c.f.s. 

Pool  level  at  top  of  dam.  . . . 442  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam.  . . 23,200  c.f.s. 


1.3.3 


Dam  and  Reservoir  Data:  Pertinent  data  on 
the  dam  and  reservoir  are  shown  in  the  fol- 
lowing table: 


TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Capacit 


Elevation 

Area 

Acre- 

Watershed  Length 

Item 

feat  M.S.L. 

acres 

feet 

inches 

feet 

Top  of  dam 

Maximum  pool, 

165.0 

213 

6906 

12.6 

11,700 

design  surcharge 

162.0 

202 

6284 

11.4 

11,000 

Emergency  spillway  crest 

156.0 

180 

5138 

9.4 

9700 

Principal  spillway  crest 
Streambed  at  centerline 

150.0 

160 

4119 

7.5 

8300 

of  dam 

72.8 

- 

- 

- 

- 
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SECTION  2 - ENGINEERING  DATA 


2.1  Design;  Design  information  available  for  review  was 
limited  to  as-built  drawings,  which  were  borrowed  from 
the  City  of  Fredericksburg  Engineer's  Office.  The  as- 
built  drawings  included  plan  and  typical  sections  of 
the  dam,  boring  locations,  structural  details,  outlet 
details,  emergency  spillway  sections,  and  topography  of 
the  reservoir  area.  No  boring  logs,  stability  calcula- 
tions, soil  reports,  or  hydrologic/hydraulic  calculations 
were  available  for  review.  Plan  and  typical  sections 

of  the  dam  are  included  as  Plates  1,  2,  and  3 in  Appendix  I. 
A report  on  the  concrete  riser  by  Hayes,  Seay,  Mattern 
and  Mattern  in  November  1977  is  included  as  Appendix  V. 

2.2  Construction:  The  dam;  constructed  by  Moore,  Kelly  and 
Reddish,  Inc. ; was  completed  in  June  1971.  The  concrete 
structures  were  built  by  a subcontractor,  Bailey  and 
Associates.  Construction  photos,  reports,  and  other 
data  were  not  available  for  this  report. 

2.3  Operation:  Information  about  the  operation  of  the  dam 
and  facilities  was  obtained  from  the  office  of  the  City 
Engineer.  No  detailed  records  of  operation  were  available 
for  review.  Three  gates  used  for  water  supply  are 
located  on  the  riser.  Water  supply  is  provided  by 
direct  outflow  into  the  Rappahannock  River  to  the  City 

of  Fredericksburg's  water  supply.  A fourth  gate  at  the 
base  of  the  riser  can  be  used  to  drain  the  reservoir. 

2.4  Evaluation 

2.4.1  Design:  The  as-built  drawings  were  satisfac- 
tory for  background  information  concerning 
the  general  construction  features  of  the 
structures . 

2.4.2  Construction:  An  evaluation  of  construction 
techniques  cannot  be  made  because  of  the  lack 
of  sufficient  information.  However,  the  as- 
built  drawings  do  indicate  modifications  and 
changes  made  during  construction. 

2.4.3  Operation:  The  gates  should  be  repaired  and 
returned  to  proper  operation  without  delay. 


SECTION  3 - VISUAL  INSPECTION 


General:  The  field  investigation  was  made  on 
30  November  1978.  No  unusual  weather  condi- 
tions were  experienced  and  the  lake  was  about 
25  feet  below  normal  pool  elevation  (the 
reservoir  was  being  drawn  down  to  make  repairs 
to  the  bent  gate  stems ) . The  embankment  and 
the  appurtenant  structures  were  found  to  be 
in  good  condition  and  do  not  require  immediate 
remedial  action. 

Dam:  The  embankment  was  in  good  overall 
condition.  Some  erosion  resulting  from 
surface  runoff  was  observed  in  several  gullies 
and  in  a path  on  the  downstream  slope  of  the 
embankment.  Future  erosion  should  be  prevented 
by  placement  of  fill  and  topsoil,  and  the 
area  should  be  seeded.  Small  trees  are 
growing  at  the  junction  of  the  embankment  and 
the  abutment,  and  along  the  toe  of  the  dam. 
Scattered  driftwood  was  observed  along  the 
shoreline  and  debris  was  observed  on  the 
embankment. 

There  was  no  noticeable  seepage  from  the 
embankment.  Approximately  0.5  g.p.m.  flows 
from  a 12  inch  drainpipe  which  is  adjacent  to 
the  outlet  of  the  principal  spillway.  A 
trace  of  flow  is  emitted  from  the  other 
drainpipe.  The  pipes  remove  the  water  from 
the  granular  filter  drain  in  the  bottom  of 
the  embankment  near  the  downstream  toe. 

Appurtenant  Structures:  The  stems  of  the 
water  supply  gates  and  pond  drain  on  the 
riser  are  severely  bent  and  partially  inoperable 
( see  Photo  1 ) . The  outlet  structure  is  in 
good  condition  and  is  functioning  properly 
(see  Photo  2).  The  emergency  spillway  is  in 
satisfactory  condition  except  for  a 15  foot 
deep  depression  in  the  approach  channel  which 
was  part  of  a natural  valley  (see  Plate  1) 
before  the  dam  was  constructed.  Scattered 
small  trees  in  the  emergency  spillway  should 
be  removed  (see  Photo  4).  Some  areas  of 
dried  grass  on  the  right  slope  of  the  emergency 
spillway  may  need  to  be  reseeded. 
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3.1.4 


3.1.5 


Reservoir  Area:  The  slopes  in  the  reservoir 
above  the  normal  pool  elevation  are  well 
vegetated  with  little  or  no  erosion  and 
sloughing.  The  temporarily  exposed  soil 
slopes  below  the  normal  pool  elevation  show 
evidences  of  erosion  in  its  early  stages.  To 

prevent  severe  erosion,  the  reservoir  should  « 

be  refilled  as  soon  as  possible  after  repairs 
are  completed  to  the  riser.  Debris  was 
observed  along  the  shoreline  of  the  reservoir. 


Downstream  Channel:  The  outlet  channels  for 
the  principal  and  emergency  spillways  are  in 
good  condition.  There  are  several  dead  trees 
and  other  leaning  trees  with  exposed  roots  in 
a thin  soil  mantle.  Some  clear  seepage  and 
slumping  have  occurred  over  bedrock  on  this 
steep  hillside  slope  to  the  right  of  the 
impact  basin  (see  Photo  3). 


3.2  Evaluation 

3.2.1  Dam:  The  erosion  gullies  on  the  downstream 
slope  should  be  repaired.  Trees  and  driftwood 
should  be  removed  according  to  the  regular 
maintenance  schedule.  The  pipe  outlets  for 
the  granular  filter  drain  do  not  require  any 
special  attention. 

3.2.2  Appurtenant  Structures:  The  bent  stems  of 
the  water  supply  gates  and  pond  drain  should 
be  repaired  without  delay.  The  deep  depres- 
sion in  the  emergency  spillway  approach  does 
not  deter  proper  functioning  of  the  emergency 
spillway  but  should  be  back  filled  during  the 
dry  season.  The  trees  in  the  emergency 
spillway  should  be  removed  as  part  of  annual 
maintenance . 

3.2.3  Reservoir  Area:  It  is  assumed  that  the 
reservoir  will  be  refilled  soon  after  the 
repairs  to  the  riser  are  made.  The  wood 
debris  should  be  removed  as  part  of  annual 
maintenance.  A staff  gage  should  be  installed 
to  monitor  reservoir  levels  above  normal 

pool . 

3.2.4  Downstream  Channel:  The  dead  and  undermined 
trees  on  the  steep  slope  of  the  hillside 
should  be  removed  in  the  near  future  to 
prevent  falling  and  blockage  of  the  channel. 
The  clear  seepage  and  minor  slumping  on  the 
lower  slope  of  the  hillside  do  not  affect  the 
efficiency  of  the  channel. 

NAME  OF  DAM:  MOTTS  RUN 
12 


SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  Procedures:  Operational  procedures  are  generally 
discussed  in  paragraphs  1.2.8  and  2.3.  There  are  no 
formal  operating  procedures  for  this  dam.  The  slide 
gate,  which  can  be  used  to  drain  the  reservoir,  is 
located  on  the  upstream  face  of  the  riser . The  three 
water  supply  gates  can  be  used  to  withdraw  water  from 
different  depths  in  the  reservoir.  Two  gates  are 
located  on  the  left  (northwest)  side  of  the  riser  at 
elevations  of  120.0  feet  and  140.0  feet  M.S.L.  The 

third  water  supply  gate  is  located  on  the  right  (southeast) 
side  of  the  riser  at  elevation  100.0  feet  M.S.L.  The 
outflow  from  the  dam  enters  the  Rappahannock  River  and 
flows  to  the  water  supply  intake  for  the  City  of  Fredericks 
burg,  about  3 miles  downstream. 

4.2  Maintenance  of  Dam:  Maintenance  of  the  dam  is  provided 
by  the  City  of  Fredericksburg . 

4.3  Maintenance  of  Operating  Facilities:  Maintenance  of 
the  water  supply  gates  and  reservoir  drain  are  provided 
by  the  City  of  Fredericksburg.  All  lift  stems  on  the 
riser  are  severely  bent;  consequently,  the  stems  are 
only  partially  operable.  The  stems  are  apparently  bent 
because  of  an  insufficient  number  and  inadequate 
placement  of  stem  guides,  especially  near  the  top  of 
the  riser  (see  Photo  1). 

A report  (Appendix  V)  entitled  "Investigation  of  Riser 
at  Motts  Run  Reservoir"  was  performed  for  the  City  of 
Fredericksburg  by  the  firm  of  Hayes,  Seay,  Mattern  and 
Mattem  in  November  1977.  The  purpose  of  this  report 
was  to  investigate  the  construction  joint  between  the 
riser  and  transition  section,  and  to  inspect  the  outfall 
and  transition  section  for  evidence  of  any  condition 
which  might  threaten  the  integrity  of  the  structure. 

4.4  warning  System:  At  the  present  time,  there  is  no 
formal  warning  system  or  evacuation  plan  in  operation. 

4.5  Evaluation:  The  City  of  Fredericksburg,  at  the  time  of 
this  report,  is  contracting  the  work  for  repairs  to  the 
lift  stems.  This  repair  work  should  be  completed 
without  delay  since  the  gates  in  their  present  condi- 
tion are  not  fully  operable. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC  DATA 


NAME  OF  DAM:  MOTTS  RUN 


5.2  Hydrologic  Records:  No  rainfall  or  stream  flow  records 
were  available  at  the  dam  site. 


5.3  Flood  Experience:  No  high  water  mark  information  was 
available.  However , according  to  the  city  engineer, 
the  reservoir  level  has  risen  above  the  top  of  the 
riser  but  not  above  the  emergency  spillway  crest. 


5.4  Flood  Potential:  Performance  of  the  reservoir  by 

routing  the  Probable  Maximum  Flood  (PMF),  the  1/2  PMF, 
and  the  100-year  flood  is  shown  in  Table  5.1. 


Outlet  discharge  capacity,  reservoir  area  and  storage 
capacity,  and  routing  computations  were  all  calculated 
as  part  of  this  report.  Flood  routings  were  started 
with  the  reservoir  level  at  elevation  150.00  feet 
M.S.L. 


5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  m Table  1.1,  paragraph  1.3.3. 


Except  for  water  supply,  regulation  of  flow  from  the 
reservoir  is  automatic.  Normal  flow  is  maintained  by 
two  2.5  by  5 foot  openings  on  the  two  sides  of  the 
riser  with  a crest  elevation  of  150.0  feet  M.S.L. 

Water  entering  these  inlets  flows  through  the  dam  in  a 
48  inch  diameter  reinforced  concrete  conduit.  Water 
also  flows  past  the  dam  through  an  ungated,  vegetated, 
side-channel,  emergency  spillway  in  the  event  water  in 
the  reservoir  rises  above  the  spillway  crest  (elevation 
156.0  feet  M.S.L. ) . 


5.6  Overtopping  Potential:  The  probable  rise  in  reservoir 

and  other  pertinent  information  on  the  reservoir  perform 
ance  for  various  hydrographs  are  shown  in  the  following 
table: 


5.1  Design:  Hydrologic  and  hydraulic  design  calculations 
for  Motts  Run  Dam  were  not  available  for  this  report. 


TABLE  5.1  RESERVOIR  PERFORMANCE 


Item 

Normal 

100  Year 

Hydrographs 
1/2  PMF 

PMF 

Peak  flow,  c.f.s. 

Inflow 

- 

4958 

12,998 

25,995 

Outflow 

- 

1646 

11,839 

24,490 

Peak  elev.,  ft.  M.S.L. 

150.0 

157.9 

162.1 

165.2 

Emergency  spillway 

Depth  of  flow,  ft.  (a) 

- 

0.7 

2.9 

4.8 

Avg.  velocity,  f.p.s. 

- 

4.6 

9.6 

12.2 

Duration  of  flow,  hrs. 

11 

18 

20 

Non-overflow  section 

Depth  of  flow,  ft. 

- 

- 

- 

0.2 

Average  velocity,  f.p.s. 

mm 

- 

— 

1.1 

Duration  of 

overtopping,  hrs. 

- 

- 

- 

2.4 

Tailwater  elev.,  ft.  M.S.L. 

71.6 

(a)  Depth  at  control  section,  not  including  velocity  head. 


5.7  Reservoir  Emptying  Potential:  The  reservoir,  with  a 
discharge  of  345  c.f.s.  at  elevation  150.0  feet  M.S.L., 
can  be  drawn  down  in  approximately  8 days  neglecting 
inflow. 

5.8  Evaluation:  In  accordance  with  COE  criteria  for  an 
"intermediate 11  size-"high"  hazard  dam,  the  spillway 
should  pass  a spillway  design  flood  (SDF)  equal  to  the 
PMF.  As  shown  in  Table  5.1,  the  spillway  of  Motts  Run 
Dam  will  only  pass  96  percent  of  the  PMF.  The  spillway 
is  therefore  adjudged  as  inadequate  but  not  seriously 
inadequate . 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered. 
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SECTION  6 - DAM  STABILITY 


6.1  Foundation  and  Abutments;  No  information  was  available 
regarding  the  foundation  material.  From  visual  observa- 
tions, however,  the  soils  apparently  consist  of  silt, 
sand,  gravel,  and  rock  fragments  at  the  bottom  of  the 
valley.  There  is  clayey  and  sandy  silt  with  rock  frag- 
ments on  the  slopes.  The  soil  cover  ranges  from  3 to 

8 feet+  over  steeply  jointed  granite,  schist,  gneiss, 
and  granodionite  of  uncertain  age  (based  on  the  state 
geologic  maps).  The  dip  of  the  schist  and  gneiss  in 
the  left  abutment  is  30°  to  60°  with  a N-S  strike.  The 
cutoff  trench  had  been  designed  to  be  excavated  to  the 
maximum  rippable  depth  in  bedrock  which  appears  to  be  a 
firm  foundation. 

6.2  Stability  Analysis 

6.2.1  Visual  Observations:  During  the  inspection, 
no  evidence  of  instability  was  observed  in 
the  embankment,  cut  slopes  for  the  emergency 
spillway,  or  the  concrete  structures.  There 
were  some  erosion  gullies  in  the  lower  por- 
tion of  the  downstream  slope.  There  was  no 
noticeable  seepage  from  the  embankment.  The 
flow  of  water  from  the  two  pipes  draining  the 
granular  filter  was  measured  at  0.5  g.p.m. 
from  one  and  a trace  amount  from  the  other. 

The  clear  seepage  and  slumping  in  the  lower 
part  of  the  hillside  near  the  downstream 
channel  do  not  affect  the  toe  of  the  dam. 

6.2.2  Design  Data;  No  stability  calculations  were 
available. 

6.2.3  Operating  Records:  The  structure  has  no 
instrumentation  to  determine  stability. 

There  are  no  operating  records  or  annual 
maintenance  inspection  reports  available. 

6.2.4  Post-Construction  Changes : No  alterations  to 
the  dam  were  apparent  since  it  was  constructed. 
At  the  time  of  inspection,  the  water  level 

was  25  feet  below  the  normal  pool  elevation 
due  to  repairs  to  be  made  to  the  riser . 

6.2.5  Seismic  Stability:  Motts  Run  Dam  is  located 
at  the  line  of  demarcation  between  Seismic 
Zones  1 and  2.  Therefore,  the  dam  is  con- 
sidered to  have  no  hazard  from  earthquakes 
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according  to  the  Recommended  Guidelines  for 
Safety  Inspection  o^  Dams,  provided  static 
stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation:  There  do  not  appear  to  be  any  significant 
deficient  conditions  which  would  affect  the  stability 
of  the  dam.  The  side  slopes  of  the  embankments  (4:1) 
are  not  as  steep  as  those  typically  used  for  homogeneous 
earth  dams  (3:1  or  2.5:1)  and  provide  greater  stability. 
However,  a complete  assessment  of  seepage  can  not  be 
made  until  the  reservoir  level  is  returned  to  normal 
pool. 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  dam  will  not  pass  the  PMF  without 
overtopping  and  according  to  COE  criteria,  the  spillway 
is  adjudged  as  inadequate  but  not  seriously  inadequate. 
Since  design  hydrology  and  hydraulics  were  not  available, 
all  hydrologic  and  hydraulic  calculations  were  computed 
as  part  of  this  report.  No  stability,  foundation,  or 
soil  reports  were  available.  However,  no  evidence  of 
seepage  or  embankment  distress  was  observed. 

The  November  1977  report  on  the  visual  inspection  of 
the  riser  (Appendix  V)  indicates  deterioration  of  the 
interior  of  the  riser  at  the  construction  joint  between 
the  riser  and  transition  section.  The  report  recommends 
that  the  exterior  of  the  riser  at  this  location  be 
examined  by  dewatering  the  reservoir  and  effecting  any 
necessary  repairs. 

The  dam  is  generally  in  good  condition  with  the  excep- 
tion of  the  above-mentioned  items. 

7.2  Recommended  Remedial  Measures:  The  inspection  revealed 
certain  preventative  maintenance  items  which  should  be 
scheduled  as  part  of  an  annual  maintenance  program. 

These  are: 

1)  Remove  any  large  debris  in  the  reservoir  area 
to  prevent  clogging  of  the  intakes. 

2)  Gate  stems  on  the  riser  should  be  repaired 
(scheduled  for  completion  at  the  time  of  this 
report) . 

3)  Fill  and  seed  all  erosion  gullies  and  bare 
areas  on  the  downs tream  embankment. 

4)  Remove  all  trees  on  the  embankment  at  its 
junction  with  the  abutments,  and  along  the 
downstream  toe  and  in  the  emergency  spillway. 

5)  Remove  undercut  trees  on  the  steep  hillside 
along  the  downstream  channel  to  prevent 
channel  obstruction. 

6 ) Install  a staff  gage  to  monitor  reservoir 
levels  above  normal  pool. 


NAME  OF  DAM:  MOTTS  RUN 
19 


CONTENTS 

Location  Plan 

Plate  1:  Plan  of  Dam  and  Emergency  Spillway 

Plate  2:  Typical  Section  of  Dam 

Plate  3:  Profile  of  Dam  and  Typical  Section 


/5f 


So*  * mm ^ 

O^d  pOr/'On  */"  *7<J  '■'17#  .J'OS  STmOOed 
9 bo//  3 s c.'sar  ed  snd  <jr  i,  a c rd 


U C*4+p-* 


#/  - «£».- 
rOSnCy  Sja, . . a A. 

• ffoosm,'.  b.‘  ....__ 

.'£//'  A • / 

A «/•'  9*- ? /p&r s s^*’ 

1 yc^ 


rO~»r  ,c.r  fAy.'/ 

£■*»  /S  £ O.  The  c/oar, rtg  mb  at/  £9 

C/a  m s ^ 


■X  seec*ed  /cp-j0//  <A<>  / 

A#  y/#c>  p*/ed  a-'d  p/acsd  at  o 

m.ncrtt.rr  at  f '/?ff A<>*  •/-  G>o/t» 

■ /j»/y  and  £ margancy  £p/ '/  »Oy  0*99 


d 7/*a  FmergrtCtf  Soft****  3*x»// 

bo  fee  and  y.Wfle^.  A "’y  >cmr  po/nf%  shaft 
3s  fdsd  m.tr*  as/sct  /rtofsrtmf  and 
compacted 


S The  Dosn  Facts-*.  Fmer qencg  Sprtftnoy 
••do  y/*Pri  and  bottom  shat/  bs 
Seeds  a.  t tmed , Fsr'iAssd  c"d  Matched. 


C Tbs  Sorroee  Ar-eo  shaft  bs  graded  such 
f~af  /fere  <y  />•  pmnd>n<j  or'  softer.  Ths 
anhee  £c rro  •»  Area  thot  />ss  obore  the 
A or  mo/  Fco/  f/erjt.on  »t>d/t  bs  Seeded, 
i-med.  Farfrttsad  and  Mtr/cbsd 


7 Ttis  t/tfsr  sscftsna  #/*  Gam  faces  «/  /A# 

< 79*  toys. 't/m  shaft  3s  shaped  as  drrecAsd 
by  fbs  Fngtneee  - . 


. A 5/tfV  stapes  oF  t*o  stream  ears*  on 

chonnet  under  /As  Oom  yW/  ^ r*/ 

. bach  fa  a s/ops  no  steeper  /bon  t 
sdsftCd/  fo  J bon  son  fa/. 


. A 7he  . Cv/ofF  Tr-anch  bottom  .shawm  on 
ths  p'cns  /S  appro* /mate . Tbs  bottom 
Shaft  3s  cor  nr  d down  unfit  tbs  roof 
become*  anr/pmSfe 


to  Aft  ores*  under  7he  ember  Amen/  Sbm//be  . 
bfn^ed  to  0 d'sp/h  bn// >d  enf  to  /navre . 
the/  o//  roo/%  bnd  o/ymn-c  /rta/fCr  /* 

ftmored 


fa/TZFdSF 


Atf  dTi/'/ dS/Cftffy  £y  /’'rf.brrro no’ Soncsmfe  r-^/aG  /~>aoieFd-F  /.*Xt.  OF  c-ft'd/  '^ed  Atfs/sn  dF  SfoP  & &f  tATJ/y/VS^rsdOt  ) 


' d/*For  os/  .'-s-7d'9  Sss  J Tret 


carxrrF4?  & 1 

See  Sneer  23 


H5  •■■  Prs.-.r 


^Y'4'f  V etjti-c*  t e*retT  A/Ae  ^'0  /2Sm/»re/on*J 
•rs  «.*-•-•  os 2.9  J*y«  Sr  S.r.-f CSSS’  S.f»>  mrSdf 


.*»  . ;j  M ; - 

4 C.\ 


CITY  OF  FRECEPlCKSSuaG 
MOTTS  RUN  RESERv'C.’R 
ppcriuE  ct  oam  along  *t  or  PRir.CAfAi. 


T’Tt.  I] 


I 


CONTENTS 


Photo  Is 

Photo  2: 
Photo  3: 

Photo  4: 


Upstream  View  of  Riser  Showing  Trash  Racks  and 
Bent  Gate  Stems 

Impact  Basin,  Baffle  Wall,  and  Tailwater 

River  Road  Culvert  Located  Immediately  Downstream 
From  Impact  Basin 

View  Across  Emergency  Spillway  Showing  Scattered 
Tree  Growth 


Note:  Photographs  were  taken  on  30  November  1978. 
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Recorder 
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UNGATED  SPILLWAY 
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slope  near  the  lake. 

There  Is  a shallow  wet  area  (50  ft.  x 100  ft.)  just  downstream  The  trees  should  be  removed. 
s from  the  projected  centerline  of  the  dam  caused  by  dam  seepage 
from  the  toe  of  the  right  slope.  Reeds  and  small  trees  are 
growing  In  the  small  depression. 


CHECK  LIST 
ENGINEERING  DATA 


RAINFALL/RESERVOIR  records  None  were  available  at  the  dam  site. 
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BORROW  SOURCES  Embankment  material  was  obtained  from  the  excavation  of  the  emergency  spillway  and  a borrow 


of  Dam t MOTTS  RUN 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  10.3  sq.mi.  (generally  wooded) 

150.0  ft.  M.S.L. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  mi<?  ar'-ft.l 


ELEVATION  TOP  EMERGENCY  SPILLWAY  CREST 

(STORAGE  CAPACITY):  156.0  ft.  M.S.L.  (5138  ac.-ft.) 


ELEVATION  MAXIMUM  DESIGN  POOL:  162.0  ft.  M.S.L. 

ELEVATION  TOP  DAM:  165.0  ft.  M.S.L. 

CREST: 

Emergency  Spillway 

a. 

Elevation  156.0  ft.  M.S.L. 

b. 

Type  Earth,  side-channel  with  vegetative  cover 

c. 

Width  400  ft. 

d. 

Length  Approximately  600  ft.  approach  length 

e. 

Location  spillover  Outside  right  abutment 

f. 

Number  and  Type  of  Sates  hone 

OUTLET  WORKS: 


a. 

Type  R.C. 

drop-inlet  riser  with  conduit  emptying 

Into  Impact  basin 

b. 

Location 

Riser  in  reservoir  about  middle  or  embankment 

c. 

Entrance 

inverts  150  ft.  M.5.L.  (normal  pool) 

d. 

Exit  inverts  68.5  ft.  M.S.L.  conduit  and  end 

sill  invert 

e. 

Emergency 

draindown  facilities  5 ft.  Slide  ( 

late  on  riser  at 

invert  eleval 

Hon  76. U ft.  M.S.L. 

HYDROMETEOROLOGICAL  GAGES:  None  at  dam  Site 

a. 

Type  

b. 

Location 

c. 

Records 

MAXIMUM 

NON-DAMAGING  DISCHARGE  Unknown 

Name  of  Dam: 


MOTTS  RUN 


\A 


El 


I 

i 

■ 

i 


i 


. 


Investigation  of  Riser 
Motts  Run  Reservoir 
City  of  Fredericksburg,  Virginia 
ALE  Commission  No.  3994 
30  November  1977 


1 . Introduction 

Pursuant  to  your  request,  Mr.  Edward  L.  Janney  of  Hayes.  Seay,  Mattern 
and  Mattern  made  an  investigation  of  the  existing  riser  and  transition  section 
leading  to  the  outfall  pipe  at  the  Motts  Run  Reservoir , on  9 November  1977 . 

Mr . M . A . Moncure , Utilities  Engineer  for  the  City  of  Fredericksburg , assisted 
in  the  investigation , which  consisted  of  visual  observation  and  limited  field 
measurements;  a number  of  photographs  were  also  made.  The  investigation 
was  limited  to  an  examination  of  the  construction  joint  between  the  riser  and 
the  transition  section,  and  an  inspection  of  the  outfall  and  transition  section,  to 
determine  if  there  is  evidence  of  any  condition  that  would  threaten  the  integrity 
of  the  structure . 
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Observations 

The  interior  surface  of  the  riser  is  covered  with  slime . The  slime  was  removed 
in  several  locations  to  permit  examination  of  the  concrete  surface . At  all 
locations  where  the  concrete  was  exposed,  it  appeared  to  be  in  good  condition. 
There  were  no  visible  cracks  or  indications  of  honeycomb  or  unsound  concrete . 

Two  major  leaks  were  observed  at  the  construction  joint  between  the  riser  and 
the  transition  section  to  which  the  outfall  pipe  is  connected.  A larger,  tri- 
angular spalled  area , through  which  there  is  a flow  of  approximately  1(J0 
gallons  per  minute , is  about  two  feet  long  by  six  inches  wide  and  is  centrally 
located  between  die  east  and  west  walls  of  the  riser . Through  a smaller  spalled 
area  at  the  west  wall  of  the  riser,  about  6 inches  long  by  6 inches  wide,  there 
is  a flow  of  approximately  15  gallons  per  minute.  A third  leak  at  the  construc- 
tion joint  was  discovered  after  slime  was  removed  from  the  east  wall . Its 
flow  rate  is  about  one  gallon  per  hour . 
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At  the  larger  spalled  areas  the  water  has  eroded  away  the  inside  face  of  the 
construction  joint  to  expose  aggregate  and  reinforcing  steel . At  several 
locations  in  the  spalled  areas,  approximately  80  percent  of  the  surface  area 
of  the  reinforcement  has  been  exposed.  Several  reinforcing  bars  show 
signs  of  corrosion . 

Attached  hereto  are  a sketch  showing  the  locations  of  the  leaks  and  photo- 
graphs of  the  exterior  and  interior  of  the  riser . The  photographs  of  the 
riser  interior  show  the  construction  joint  at  the  top  of  the  transition  section 
where  the  leakage  occurs . Encrustations  and  damaged  concrete  can  be  seen . 

The  exterior  surface  of  the  upper  25'-0n  of  the  riser  appeared  to  be  in 
good  condition . The  concrete  appeared  to  be  sound  and  free  of  cracks  and 
honeycomb.  The  lower  portion  (approximately  50' -0")  was  below  the 
reservoir  surface  and  could  not  be  inspected  from  the  exterior . 

3 . Evaluation  of  Findings 

There  is  some  evidence  of  excessive  stress  at  the  construction  joint  between 
.the  riser  and  transition  section  to  which  the  outfall  pipe  connects.  It  is 
possible  that  rotation  of  the  transition  section  may  have  caused  excessive 
compressive  stress  near  the  inside  surface  at  the  construction  joint,  which 
induced  spalling  of  the  concrete . It  is  likely  that  enough  joint  movement 
occured  to  render  the  water  stop  ineffective. 

4 . Recommendations 

The  exterior  of  the  riser , particularly  at  the  construction  joint  between  the 
riser  and  the  transition  section,  should  be  carefully  examined  for  evidence 
* of  rotation  and/or  settlement.  The  examination  and  subsequent  repairs  will 
not  be  possible  without  dewatering  the  reservoir;  it  is  therefore  recommended 
that  die  reservoir  be  drained.  If  the  36  inch  diameter  gate  is  opened  completely 
and  other  gates  are  closed , our  calculations  indicate  that  the  reservoir  could 
be  drained  in  approximately  five  days.  These  calculations  are  based  upon 
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an  initial  pool  level  at  elevation  133.0,  with  free  discharge  at  elevation  68.5 
feet  and  a recharge  rate  of  15  MGD.  The  capacity  of  the  culvert  under  State 
Route  618  is  assumed  to  be  400  cfs. 

This  rate  of  drainage  would  represent  a rapid  drawdown  condition,  however, 
and  could  cause  instability  in  the  upstream  part  of  the  dam  as  a result  of  pore- 
water  pressure . (Rapid  drawdown  is  defined  as  a drawdown  rate  of  six 
inches  or  more  per  day.)  Inasmuch  as  the  upstream  slope  is  as  flat  at  4: 1. 
it  would  appear  that  stability  under  a rapid  drawdown  condition  might  not 
be  a problem;  however,  before  proceeding,  the  original  design  calculations 
should  be  checked  for  this  condition,  or,  if  they  are  not  available,  soil  tests 
should  be  made  and  die  stability  for  this  condition  should  be  calculated . If 
the  calculations  indicate  that  rapid  drawdown  is  permissible  and  that  it  is 
possible  to  control  the  drawdown  rate  with  the  existing  defective  drain  gate , 
it  is  recommended  that  the  reservoir  be  drained  over  a two  to  three  week 
period. 

Records  indicate  that  the  period  from  March  2,  1971,  to  June  1,  1971,  was 
required  to  fill  the  reservoir  initially.  However,  records  also  indicate  that, 
using  average  rainfall  figures,  about  180  days  (6  months)  would  be  needed 
to  fill  the  reservoir . It  is  therefore  recommended  that  the  reservoir  be  drained 
and  that  the  necessary  repairs  be  made  following  the  fall  of  1978. 

After  examination  of  the  exterior , a specialized  contractor  should  be  on-site , 
ready  to  make  repairs  to  the  construction  joint  and  structure  as  required . 

In  our  opinion , it  is  essential  that  the  riser  be  repaired  as  soon  as  practicable 
to  prevent  further  deterioration  of  the  concrete  and  exposed  reinforcing  in 
the  areas  where  leakage  has  been  observed.  It  appears  that  it  will  be  possible 
to  repair  the  structure  by  constructing  a reinforced  concrete  collar  around 
the  construction  joint  on  the  outside  and  repairing  the  spalled  sections  on  the 
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inside  with  an  epoxy  mortar . However,  repair  procedures  can  not  be 
finalized  until  there  is  an  opportunity  to  examine  the  outside  surface  of 
the  riser . 

While  the  reservoir  is  drained,  the  operating  mechanisms  for  the  gates 
should  be  repaired  as  recommended  by  the  City  Engineer . 
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